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Analyzer System 

BACKGROUND OF THE INVENTION 

The present invention relates to an analyzer system having high 
sensitivity with respect to specific analysis procedures. 

In recent years, operations of analyzers have not been carried out 
independently in the analyzers themselves, and it has become more 
commonplace to carry out analysis using an analyzer system made up of 
computer hardware, such as a personal computer, and software for performing 
control of the analyzer and results of data analysis. This analyzer system is 
either built in to an analyzer, or is used being connected to the analyzer by a 
communication line or magnetic media. Except for some operations, such as 
inserting a sample in the analyzer, most of the operations of the analyzer are 
carried out through the analyzer system. 

Generally speaking, analyzers are quite expensive, and are shared by a 
number of stations and a number of procedures depending on the frequency of 
use. For example, a thermal analyzer or the like is required in order to 
investigate heating behavior. However, when an analyzer is not used that often, 
only one device may be provided for all analysis departments of the company. 
This type of analyzer is shared by a large number of stations and procedures 
and therefore has to be adapted to a wide area of use. This inevitably leads to 
the analyzer system having a lot of functions. 

However, provision of a large number of functions also involves 
simultaneous selection and display of a lot of operations, and so it is difficult to 
understand how to perform any particular procedure. For this reason, in order to 
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adapt an analyzer system having a lot of functions to a specific analysis 
procedure, settings such as described in the following are carried out in the 
analyzer software. 

(1) editing of user interface such as an operation menu. 

(2) Description of parameters required for function call sequencing and function 
execution of analyzer software, and automation of operations. 

In order to call these settings, normal analyzer software is launched and 
the settings are either explicitly or implicitly called. 

However, recent rationalization of the analysis procedures has brought 
about the following increase in usage conditions. 

(1) Increase in the number of analysis procedures per person in charge of 
analysis. Analysis procedures that are not all that detailed must also be 
performed. 

(2) Specialization of analysis. A person who is experienced with analysis is 
dedicated to the development of analytical methods, while the practicalities of 
analysis are carried out by a person who is not that well qualified in analysis. 

(3) Shift of analytical methods from analytical departments to on-site 
departments. The analytical departments are dedicated to development of 
analytical methods and analytical instruction, etc., while the practicalities of 
analysis are performed by the on-site departments. 

Generally, in order for a user who is experienced in analysis to derive the 
maximum functionality it is preferable to give detailed instructions, but in order to 
reduce the usage load on a user who is disinterested In analysis it is preferable 
to give as little instruction as possible. In order to handle a variety of users. 
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detailed setting of a user interface is becoming more necessary for each 
analysis procedure. 

Because of these types of issues, in the related art there are the 
following problems. 

(4) in performing an specific analysis procedure, a generic program must be 
called once. Since this is not direct, it takes time and is complicated. Also, when 
a number of processing procedures are carried out, the level of complexity Is 
doubled. The time taken and the level of complexity due to the fact that it is not 
direct can be likened to using a personal computer and a calculator program in 
the personal computer to perform a simple calculation that could be performed 
more easily with an actual calculator. The level of complexity increases the load 
on a user. 

(5) There are results of editing a user interface such as an operation menu for 
each item of analysis software, and they are implicitly called. For this reason, 
when carrying out a number of analysis procedures, it is not possible, for 
instance, to modify the menus for each analysis procedure. 

The present invention is intended to solve these problems, and provides an 
analysis system that enables setting of analysis software for a number of 
specific analysis procedures, and directly calls specific analysis procedures. 

It is the object of the present invention to provide an implementation to 
enable resolution of the above problems. 
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The present invention lias been developed to solve the above problems, 
and the main parts of a structure to do this are analyzer software, job 
information, a job, job launching means, and job representing means. 

An analyzer system is built-in to an analyzer, and connected to the 
analyzer, and comprises one or a plurality of analyzer software programs for 
controlling the analyzer or analyzing results output from the analyzer, job 
information having information necessary for adapting the analyzer software to 
a specific analysis procedure, a job linking the job information and the analyzer 
software, job launching means for launching a job, and job representing means 
for representing a job. 

Also, this job information is made up of user interface setting information 
describing a customized state of a user interface, such as menus and dialog 
boxes within the analyzer software. 

Further, this job information is made up of user interface setting 
information and function call information describing parameters necessary for 
analyzer software function call sequencing and function execution, in order to 
automate or semi-automate analyzer software operations. 

Still further, this job Information is made up of user interface setting 
information, function call information and output format information describing 
the format for output of analyzer software analysis results. 

Also, an analyzer system is built-in to an analyzer, and connected to the 
analyzer, and comprises one or a plurality of analyzer software programs for 
controlling the analyzer or analyzing results output from the analyzer, job 
information having information necessary for adapting the analyzer software to 
a specific analysis procedure, a job linking the job information and the analyzer 
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software, job launching software for launching a job, and job representing 
software for representing a job. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an embodiment of the present 
invention. 

Fig. 2 is an explanatory drawing of a general purpose temperature 
parameter input dialog box of the embodiment of the present invention. 

Fig. 3 is an explanatory drawing of a melting point measurement 
temperature parameter Input dialog box of the embodiment of the present 
invention. 

Fig. 4 is an explanatory drawing of melting point measurement job 
representation of the embodiment of the present invention. 

Fig. 5 is a flowchart of the analyzer software of the embodiment of the 
present invention. 

Fig. 6 is a block diagram showing another embodiment of the present 
invention where information within the job information is separately managed. 

Fig. 7 is a block diagram showing another embodiment of the present 
invention where job information is managed by the analyzer software. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A first embodiment of this invention will be described in the following 
based on the drawings. 

Fig. 1 is block diagram of an embodiment of the present invention. An 
analyzer system is realized as hardware such as a personal computer, and 
software running on this hardware, and Fig. 1 shows functions relating to the gist 
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of the present invention inside the analyzer system extracted as blocks. The 
analyzer system itself can be either built-in to an analyzer, or separated from the 
analyzer. In the event that it is separated from the analyzer, the analyzer system 
is connected to the analyzer by a communication line or storage media etc. 
Reference numeral 4 in Fig. 1 is analyzer software 4 bearing the main burden of 
the analysis. This analyzer software 4 has all or some of the functions described 
in the following. 

(1) Carrying out control and measurement for the analyzer. 

(2) Analyzing data acquired through measurement. 

(3) Outputting results of measurement or analysis, namely analysis results. 

A user performs an analysis procedure by appropriately supplying 
instructions to the analyzer software 4. Instructions from the user are different 
depending on the analysis procedure and knowledge level of the user, as 
previously described. Information for setting of the analyzer software 4 so as to 
be able to handle different instructions is the job information 8. With this 
embodiment, the job information 8 is made up of user interface setting 
information 5, function call information 6, and output format information 7. 

The user interface setting information is for carrying out user interface 
setting for interaction between the analysis software 4 and the user. 

User interface input uses an input device such as a keyboard or a mouse 
provided with the computer hardware, a pointing device, or a microphone. 
Output of the user interface uses an output device such as a display unit or a 
speaker. Interaction with the analyzer software 4 is generally as described in the 
following. 
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Step 1: Analyzer software 4 outputs what the current condition is and what 
operations are possible. 

Step 2: The user performs input in response to the output. 

Step 3: The analyzer performs processing according to instructions. 

Step 4: The analyzer software 4 outputs results of processing. 

Step 1 to step 4 are normally repeated until the user acquires a specified output. 

The user interface setting information 5 is for setting what type of output 
and how detailed an output the analysis software 4 outputs in step1 , and setting 
how the analyzer software will analyze the input in step 2, and is information as 
described in the following.(l) Whether output for each item of menu and icon is 
correct, and their position. 

(2) Layout of dialog boxes displayed on the output device to be used in condition 
ascertainment of the analyzer software 4 and parameter input. Included in this is 
information indicating: whether or not to display each Item in a dialog box; 
display position and size of the dialog box, and how to display what is input when 
there is no display with respect to items used in parameter input. 

(3) Information about functions referred to as keyboard accelerators for 
performing menu calls according to input of a specific key. 

The user interface setting information 5 enables user interface setting 
according to analysis procedures by setting of these items of information. For 
example, a setting example for the information described in (2) above will be 
described simply using Fig. 2 and Fig. 3. 

Fig. 2 is a temperature parameter input dialog box for setting at the time 
of measurement with a thermal analyzer. 
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In order to provide detailed support of all thermal analysis procedures 
such as placement at a fixed temperature, in addition to measurements such as 
measurement of rise and fall in temperature and heat history, setting of a single 
rising temperature or falling temperature is enabled in one or a plurality of steps, 
which means that there are a lot of parameter input items 21 . 

Fig. 3 is a temperature parameter input dialog box adapted from the 
dialog box of Fig. 2 to a melting point measurement procedure using a thermal 
analyzer. Setting for the dialog box of this embodiment is realized based on the 
general purpose analyzer dialog box of Fig. 2, by setting: whether or not to 
display each item in that dialog box; and how to handle what has been input 
when there is no display with respect to items used in parameter input. Since 
melting point measurement carries out only simple increasing heat 
measurements, input is limited to a single step. Among the items input in the 
single step, those that can be implicitly determined are not displayed, and 
setting is carried out to handle input of 1 for endstep, 0 for retention time and 
minimum for sampling interval. As a result, compared to parameter input items 
21, the parameter input items 31 are reduced in number, and it becomes 
possible to reduce instructions. 

The function call information 6 in Fig. 1 describes parameters necessary 
for function call sequencing and function execution of the analyzer software 4, in 
order to automate or semi-automate operations of the analyzer software 4. As 
described previously, since there are numerous functions of the analyzer 
software 4, it is difficult for a user who is not familiar with that analysis to know 
what functions of the analyzer software 4 should be used, and may find function 
selection confusing. 
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For example, melting point measurement analysis is enabled if there are 
the following functions. 

(1) temperature parameter setting function. 

(2) measurement function. 

(3) record melting point in data function. 

(4) report create function. 

Normally, before executing each function, menus and icons are 
selected, and function calls must be performed. Accordingly, melting point 
analysis requires the operations of the analyzer software 4 as described in the 
following. 

Step 1 .temperature parameter setting function call 

Step 2. input temperature parameter 

Step 3. instruct measurement start 

Step 4.await completion of measurement 

Step 5. read out arbitrary point in data function call 

Step e.read out melting point in data 

Step /.report create function call 

Step S.select report format 

Step 9.instruct creation of report 

Since a specific analysis procedure performs fixed function calls every 
time, if the settings described below are put into the function call information 6 in 
advance, the melting point measurement will be semi-automated. 

(1) Only call temperature parameter setting function. 

(2) start measurement. 

(3) await completion of measurement. 
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(4) only call function for reading out arbitrary points in data. 

(5) only call report create function call function 

(6) start creation of report 

Operation of the analyzer software 4 when set as described above is as 

described in the following. 

Step 1 .input temperature parameter 

Step 2. read out melting point data 

Step a.select report format 

Step 4. instruct creation of report 

Further, by restricting the sample to be measured and restricting the 
method of reading out melting points, for example, by making the sample indium 
and reading a minimum data value out as the melting point, and putting the 
following settings into the function call information 6, melting point measurement 
can be fully automated. 

(1) temperature parameter setting function. 

start temperature 30, completion temperature 200, rate of temperature rise 10 
degrees C per minute. 

(2) measurement start 

(3) await completion of measurement 

(4) read out arbitrary point in data function, read out minimum data value. 

(5) report create function call, indium melting point measurement report format 

(6) start creation of report 

in this way, by setting the function call information 6, the instructions to 
the analyzer software 4 can be reduced. If the function call information 6 is not 
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set, the analyzer software 4 is used in a normal interactive mode for selecting 
menus and icons. 

The output format Information 7 in Fig. 1 describes what format is to be 
used when outputting results of analysis from the analyzer software 4, and 
specifies the format of an output report for output of analysis results during 
interaction with the analyzer software 4 or for final output. Information included 
in the output format information 7 differs depending on the analyzer. For 
example, in the case of a thermal analyzer, the output format information 7 
contains the following information. 

(1) graph format for illustrating results. What results are drawn on what axis. 

(2) numeric format when outputting numerical values of results. Number of 
decimal places to output. 

Whether or not output of measurement information such as a temperature 
program is good. 

The format for display using this type of information differs depending on 
the analysis procedure, and in the case of outputting in a determined output 
format, it is possible to reduce the number of instructions to the analysis 
software 4 by setting the output format information 7 in advance. 

The job information 8 in Fig. 1 is a collection of information for allowing 
the analyzer software 4 to support specific analysis procedures, such as the 
above described user interface setting information 5, function call information 6, 
and output format information 7. As a structure for the job information 8, it 
preferably includes information for allowing the analyzer software 4 to support 
specific analysis procedures, such as some of the user interface setting 
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information 5, function call information 6, and output format information 7, or 
other information. 

In this embodiment, the user interface setting information 5, function call 
information 6 and output format information 7 are respectively implemented as a 
single file, the job information 8 is realized as a directory in which those files 
exist, and by placing all of the files constituting the job information 8 under that 
directory in advance, managertient of the job information 8 is made easy. 

For example, with the directory name of job information for melting point 
measurement being MeltJob, and names of each of the information files making 
up the job information being respectively Interface, Function and Layout, if each 
of the items of information are shown described in UNIX file names the situation 
will be as follows. 

Melting point measurement job information: MeltJob 

User interface setting information within Melting point measurement job 

information: 

MeltJob/lnterface 

Function call information within Melting point measurement job information: 
MeltJob/Function 

Output format information within Melting point measurement job information: 
MeltJob/Layout 

This method can simply eliminate directories to be supported in the case 
of eliminating the job information 8, and when the job information is 
implemented in a duplicated manner, it is possible to simply create copies of the 
directories to be supported, giving the advantage that management of the job 
information Is simplified. 
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It is also possible to use the following methods to implement the job 
information 8. 

(1) Create the job information 8 as a single file, and include all of the information 
items constituting the job information 8 within that file. 

(2) Place each of the information items constituting the job information 8 in an 
arbitrary directory, and have the job 3 ascertain the location for each item of 
information. The job information 8 exists only in concept. This configuration is as 
shown in the block diagram of another embodiment shown in Fig. 6. 

(3) Embed the job information 8 for each of the items of information inside 
information for managing the analyzer software 4.This configuration is as 
shown, for example, in the block diagram of another embodiment shown in Fig. 
7. 

(4) Provide an OS besides the files and record job information 8 in a recording 
mechanism for the software. For example, use a recording mechanism for 
software referred to as Registry for Microsoft Windows 95. 

As long as the job information 8 has a structure that enables the analyzer 
software 4 to support specific analysis procedures using just the job information 
8 or information constituting the job information 8, any implementation method 
may be used. 

Also, it is possible for the job information 8 to be set by a user who is 
familiar with analysis, or to be supplied by the analyzer system manufacturer. 

The job 3 in Fig. 1 is information relating the analyzer software 4 and the 
job information 8, and illustrates the concept of a specific analysis procedure in 
the analyzer system. The job 3 is made up of information showing the location of 
the analyzer software 4 and the job information. 
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In this embodiment, the file names of the analyzer software and the 
directory names of the job information 8 are shown as character strings 
connected by null characters. For example, when analyzer software 4 used in 
melting point measurement is ThermalAnalysis, and job information 8 is 
MeltJob, the job 3 is implemented as described in the following. 
ThermalAnalysis MeltJob 

In this embodiment, retention of the above described job 3 is performed by job 
representing means 1, which will be described later. Also, as a method of 
retaining the job 3, there is a method, for example, of setting descriptor records 
in an OS operating language (for example shell in UNIX) provided by an OS. 

The job representing means 1 in Fig. 1 represents the job 3 so that it can 
be recognized by a user, and by showing this representation the user selects a 
job 3, and calls analyzer software supporting a specific analysis procedure by 
launching the job 3. 

In this embodiment, an icon illustrating software provided by the OS is 
used as the job representing means 1 . An icon name, an icon image file and 
software launch character string etc. are set in this icon. The case of the 
aforementioned melting point measurement setting is as shown in the following. 
Icon name: melting point measurement 

Icon image file: file for making melting point measurement into an image 
Launch character string: ThermalAnalysis MeltJob 

A job representation represented by the above settings is shown in Fig. 
4. As shown in Fig. 4, a specific analysis procedure is represented directly as a 
job. 
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The job launch means 2 in Fig. 1 is means for launching a job. A job is 
launched by launching analysis software that supports an analysis procedure 
according to the job information shown by the job 3. How the analyzer software 4 
is allowed to support is different depending on the method of representing the 
analyzer software 4. 

With this embodiment, launch of the analyzer software uses functions of 
the OS, and support for analysis procedures of the analyzer software 4 is 
achieved by providing the job information 8 as an argument. Information 
passed to the OS is created under the supervision of the job 3 retained in the job 
representing means 1 . For example, in the case of the aforementioned melting 
point measurement, character strings are passed to the OS as described below. 

ThermalAnalysis MeltJob 

With this embodiment, the job launching means 2 refers indirectly to the 
job 3 through the job representing means 1 , and launches the analyzer software 
4 using information of the job 3, while the analyzer software 4 implements the 
job launch means 2 with a method of referring to the job information 8 using the 
supplied argument. 

Besides this, any implementation method may be used as long as activation is 
enabled by combination of the analyzer software 4 and the job information 8. 

What job information 8 is taken in by the launched analyzer software will be 
described simply using Fig. 5. Fig. 5 is a flowchart showing partial operation of 
the analyzer software 4.After activation, the analyzer performs the necessary 
initialization (S1 in Fig. 5). After initialization, it is confirmed whether or not user 
interface setting information 5 exists within the job information 8 (S2 in Fig. 5). 
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In the case of the aforementioned melting point measurement, it is 
confirmed whether or not an interface file exists in the MeltJob directory. If user 
interface setting information 5 exists, the user interface setting information 5 is 
read out, and the analyzer software 4 is caused to adapt so that a user interface 
is created according to the settings (S3 in Fig. 5). If user interface setting 
information 5 does not exist, the analyzer software 4 is caused to adapt so that 
a general purpose analyzer user interface determined in advance is created (S4 
in Fig. 5). 

Next, it is confirmed whether or not output format information 7 exists 
within the job information 8 (S5 in Fig. 5). In the case of the aforementioned 
melting point measurement, it is confirmed whether or not a Layout file exists in 
the MeltJob directory, if output format information 7 exists, the output format 
information 7 is read out, and the analyzer software 4 is caused to adapt so that 
an analysis results output is created according to the settings {S6 in Fig. 5). 

If output format information 7 does not exist, the analyzer software 4 is 
caused to adapt so that a general purpose analysis results output determined in 
advance is created (S7 in Fig. 5). 

Next, it is confirmed whether or not function call information 6 exists 
within the job information 8 (S8 in Fig. 5). In the case of the aforementioned 
melting point measurement, it is confirmed whether or not a Function file exists 
in the MeltJob directory. If function call information 6 exists, the function call 
information 6 is read out and functions are called sequentially according to the 
function call information 6, to appropriately interact with the user and execute 
the analysis procedure (S9 in Fig. 5). 
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If the function call information 6 does not exist, general purpose analysis 
is carried out using a normal interactive mode where menus and icons are 
output and the user selects functions (S10 in Fig. 5). 

It is also possible to use the following methods to implement the job 
information 8. 

(1) Create the job information 8 as a single file, and include all of the 
information items constituting the job Information 8 within that file. 

(2) Place each of the information items constituting the job information 
8 in an arbitrary directory, and have the job 3 ascertain the location for each item 
of information. The job information 8 exists only In concept. This configuration is 
as shown in the block diagram of another embodiment shown in Fig. 6. 

The job 63 in Fig. 6, in addition to the information of the job 3, holds 
location position Information of user interface information 65, function call 
information 66, and output format information 67. For example, if the above 
information items 65 - 67 are stored as files, the job 63 holds file names, and 
directory names where those files exist. The analyzer software 64 Is updated so 
that job information 68 from the job 63 is acquired. Apart from this, the job 
representation means 61 and the job representation means 1 , the job launching 
means 62 and the job launching means 2, the user Interface setting information 
65 and the user interface setting information 5, the function call information 66 
and the function call information 6, and the output format information 67 and the 
output format information 7 are respectively the same. 

(3) Embed the job information 8 or each of the items of information 
inside information for managing the analyzer software 4. This configuration is as 
shown, for example, in the block diagram of another embodiment shown in Fig. 
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7. 

The job 73 in Fig. 7 is made up of only information sliowing the location 
of the analyzer software 74. The analyzer software 74 has location position 
information for the job information 78 held within the information processed by 
itself, and is updated so as to acquire user interface information 75, function call 
information 76 and output format information 77 from there. Apart from this, the 
job representation means 71 and the job representation means 1, the job 
launching means 72 and the job launching means 2, the user interface setting 
information 75 and the user interface setting information 5, the function call 
information 76 and the function call information 6, the output format information 
77 and the output format information 7, and the job information 78 and the job 
information 8 are respectively the same. 

(4) Job information 8 is recorded in a recording mechanism for the 
software that is provided by the OS separately from the file system. For example, 
use a recording mechanism for software referred to as Registry for Microsoft 
Windows 95. 

The above described embodiment is only one example of the present 
invention, and suitable modifications and amendments may be performed within 
the appended claims without departing from the scope of the present invention. 

As described above, the present invention retains a combination of 
analyzer software and job information so as to be able to set job information for 
every analysis procedure so as to adapt analyzer software to a specific analysis 
procedure, and has a structure making it possible to assign the combination and 
launch, which enables direct call of a specific analysis procedure. Also, by 
adding user interface setting information to the structure, since it is possible to 
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output a user interface adapted to a specific analysis procedure it becomes 
possible to reduce the user instructions to the analyzer software. As a result, 
even for a user who is disinterested in analysis, analysis is carried out with a low 
user load, thus optimizing the analysis procedure. Further, by appropriately 
setting job information, uniform analysis procedures can be expected. 
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